Many public health educators have noted the rapid growth and proposed sustainability of undergraduate programs in public health. 1, 2 Several educators have also articulated the reasons for developing such programs, 3, 4 most notably in the 2003 Institute of Medicine Report, "Who Will Keep the Public Healthy?," 5 and the kinds of students who are attracted to them. 6 Administrators of graduate programs in public health can safely assume that their students are primarily interested in either practice or research in the health sciences. Therefore, it is reasonable that the curricular and co-curricular expectations are designed to produce competent public health practitioners with an adequate understanding of research. Such an assumption cannot be made, however, about students who enroll in undergraduate public health programs.
Undergraduate public health programs across the country are attracting students who will enter the public health workforce or continue to graduate school in the health sciences. Undergraduate training in public health can help to address the looming public health workforce shortage by preparing students for entry-level positions. 6, 7 In addition, many students study public health because it is an interesting field that provides a foundation for a future outside of the health sciences. The critical thinking of social sciences, the mechanistic knowledge of hard sciences, and the real-world application of allied health professions can all be found in an undergraduate public health curriculum. 4 The proliferation of undergraduate public health programs is changing public health education. The consistency that the public health community has come to expect from Master of Public Health (MPH) programs, especially with the advent of competencybased curricula, will likely not be possible with the flourishing of undergraduate programs. Allowing for diversity at the undergraduate level, even a diversity that inevitably complicates our efforts, is the best way to serve our students and the field of public health.
PHILOSOPHIES OF UNDERGRADUATE PUBLIC HEALTH PROGRAMS
There are several strategies for incorporating public health into general undergraduate studies: individual courses, minors, and academic majors. 6, 8, 9 In this article, we are concerned with academic majors-whether connected to schools of public health or not. Based on our analysis, two major philosophies are emerging related to the academic majors: programs within a liberal arts framework and programs within a practicebased framework. 10, 11 Liberal arts framework An undergraduate public health degree can emerge quite naturally out of the liberal arts tradition. A liberal arts degree is not designed to graduate students competent in any particular skill set but to produce educated citizens who are able to apply skills of critical and creative thinking and communication in any number of situations. 11 A liberal arts degree in public health adds the value of experiential learning, intercultural competence, ethical reasoning and action, and interdependent teamwork. 4, 11 Liberals arts degrees can lead a student directly to employment in a wide variety of fields or can serve as a pre-professional degree. Such degrees require a broad-based core curriculum, and the multidisciplinary nature of public health lends itself well to this kind of study.
A purely liberal arts framework, however, has its challenges. Nearly all stakeholders in higher education are increasingly concerned with the linkage between obtaining a degree and gaining meaningful employment. This linkage is harder to make with liberal arts degrees than it is with business, clinical, or technical degrees. Moreover, the training of public health faculty and the lens through which education has traditionally been viewed have been practice oriented. Therefore, if the undergraduate degree is emerging out of an established graduate-level program, public health faculty may be uncomfortable with the significant differences associated with a liberal arts education. On the other hand, if the undergraduate degree is emerging out of a liberal arts faculty who are trained to teach in this manner, the challenge becomes whether they have the depth of public health knowledge necessary to deliver the content of a public health degree.
Practice-based framework
The practice-based framework for undergraduate public health education is also understandable. With a tradition of practice-based education at the graduate level, competency-based curricula, and faculty trained to teach from a practice-based perspective, it is reasonable to want to replicate success and capitalize on expertise for expansion at the undergraduate level. Public health is an inherently action-oriented discipline, which is a major part of the attraction for students at all levels. In addition, the public health workforce will be in need of replenishment in the years to come, 12, 13 and producing well-trained undergraduates can be a cost-effective way for supply to meet demand, 6 a fact especially true in areas of the country where graduate degrees are uncommon and the public health needs are particularly pronounced.
Nevertheless, a purely practice-based framework has its own challenges. The most obvious comes from the need to differentiate undergraduate and graduate practice-based degrees. Programs that require undergraduate students to have 30 or more hours of practicebased coursework will inevitably create substantial overlap with graduate programs. In addition, such a focus could miss opportunities to expose talented students interested in pursuing careers other than public health practice to the applicability of public health for people in any discipline. It is no secret within the field that public health suffers from a lack of understanding among the public. An undergraduate degree program narrowly focused to attract future public health practitioners may solve one problem while ignoring another.
BLENDING LIBERAL ARTS AND PRACTICE-BASED PHILOSOPHIES
Pursuing either a purely liberal arts or purely practicebased program may make sense for some programs. A college or university with a mission to serve the needs of the local population may choose a practice-based approach because its area has a low density of trained public health professionals and such a program can help ameliorate that problem. A college or university with a student body that typically pursues graduate education may choose liberal arts because their students who are interested in practicing public health will subsequently pursue a practice-based graduate degree. These and many other reasons may drive a program's decision to track in one direction or the other.
There is also great value in developing a program that blends liberal arts and practice-based philosophies. A blended program has the opportunity to attract a great diversity of students. If students see myriad possibilities with a degree in public health (as evidenced by graduates pursuing many different paths), there is a likelihood of bringing together students from diverse backgrounds with distinct interests. A blended program also has the ability to draw on existing strengths within a faculty while inviting new possibilities, such as collaboration in core curriculum classes with other departments. A blended program also finds a middle ground between the competing philosophies of education-that of learning as a means to an end and the other of learning as an end unto itself. This middle ground fits well with the ethos of public health as a discipline that recognizes health as having intrinsic value and as being an instrumental good. 4 At Saint Louis University, we have attempted to create a blended program. Because the interdisciplinary nature of public health has been a key dimension to public health's success for our undergraduate program, we have intentionally placed value on liberal arts and practice-based work. As a relatively new academic program housed in the College for Public Health and Social Justice, we have taken lessons from the strong liberal arts core of the College of Arts and Sciences (hereafter, A&S) and the practice-based curriculum of the College of Nursing and the College of Allied Health Professions. The blending of liberal arts and practicebased work not only occurs across the curriculum (e.g., Introduction to Global Health focuses on the values of public health while Contemporary Issues in Global Health focuses on the practice of public health) but also within coursework itself (e.g., Public Health and Social Justice requires students to evaluate public health interventions for their effect on vulnerable populations but also articulate why attention to vulnerable populations is an inherently desirable value).
Developing learning outcomes
When developing the curriculum, two types of learning outcomes emerged. Some outcomes were oriented around specific actions (e.g., "conduct a literature search" or "work with a team"), while others were general knowledge-based learning outcomes that we contextualized in public health (e.g., "articulate the value" of social justice and its application to health, health care, and health disparities; or "engage in systems thinking" to address health issues and problems).
The Figure lists the liberal arts and practice-based learning outcomes for five of the public health courses. Certainly, one cannot separate action from the theory that underlies it, nor can an educated citizen be so without action. The two are not entirely separable. However, as we refine our curriculum, we attempt to include some learning outcomes in each course that emphasize public health practice and some that use public health theory as a lens for broad-based (liberal arts) thinking.
As a way of integrating this balance, four of the first six undergraduate courses require a substantial commitment to service learning. Service learning is enjoying a renaissance in higher education and provides learning outcomes that range from "understanding and application of subject-matter learning" to "citizenship skills and values." 14 To help achieve these outcomes, our faculty facilitate individual/small-group reflection and require written assignments on the connections between classroom concepts and community experiences. In so doing, we develop a resonance between what they do and who they are. A mutual reinforcement Describe how globalization has changed the patterns and spread of disease.
Describe the socioecological framework and its usefulness in understanding behavioral interventions.
Contemporary Issues in Global Health
Articulate the value of diverse cultural approaches for addressing public health concerns.
Conduct a literature search on a health issue using a variety of academic and public resources.
Public Health and Social Justice Articulate the concept of social justice and its application to health, health care, and health disparities.
Discuss the role of gender, race/ethnicity, and other evolving demographics in affecting population health.
Identify ethical concerns in addressing public health challenges.
Evidence-Based Public Health Engage in systems thinking to address health issues and problems.
Explain the importance of basic measures of disease morbidity and mortality.
Interpret the source and quality of health information and data as related to individual and community health.
Politics and Public Health Advocacy
Describe the role of community partnerships and alliances in promoting population health.
Describe how policies and legislation impact population health.
Work with a team or a community group to address public health challenges.
Participate in the political process to facilitate social justice and equity in health services.
a Required for students pursuing a Bachelor of Science in Public Health. All listed courses also have service-learning requirements, which have liberal arts and practice-based dimensions.
of these ideas, we believe, is a vital reason for blending practice-based and liberal arts education. As a Jesuit, Catholic university, Saint Louis University draws upon a rich history of "contemplation in action." 15 Typical of the Jesuit tradition in education, our university mission statement speaks of the "knowledge and skills required to transform society." Knowledge is both self-knowledge that emerges from critically engaging the world as well as material knowledge that comes from classroom settings. The skills are not only about what to do but also the discerning wisdom of when, why, and how to do it. All practice-oriented degrees at Saint Louis University are expected to have a liberal arts core curriculum, and academic majors are expected to integrate the values of the liberal arts into the major-related coursework. Therefore, a blended liberal arts and practice-based approach is natural for our academic environment.
Students in A&S, the largest college at Saint Louis University, are required to take two classes on diversity as part of their core curriculum. One class must focus on global citizenship, and the other class should focus on diversity in the United States. Introduction to Global Health, the foundation course for students in the College for Public Health and Social Justice, has been approved to fulfill the global citizenship requirement for A&S students, and Public Health and Social Justice meets the A&S requirement for diversity in the United States. These two courses, required for every public health undergraduate student, are also valued by faculty in the humanities for the courses' ability to help students think about the way health, culture, and community inform how we behave as educated citizens-a liberal arts dimension. At the same time, non-majors are exposed to practice-based methods of public health through these courses. This cooperation with the humanities helps faculty in public health better understand the liberal arts and also advances the goals of the widely accepted Liberal Education and America's Promise framework to educate students for responsible citizenship within a global economy. 11 The blended nature of the program at Saint Louis University has been a key factor in the diversity of students who are not public health majors or minors who choose to take public health courses as electives during their undergraduate studies. Introduction to Global Health and Public Health and Social Justice attract a wide variety of students. Theology and philosophy majors take the courses as supplements to their liberal arts degree. Nursing and physical therapy majors take the courses as additions to their clinical, practiceoriented programs. Additionally, exposure from one course often results in students changing majors and minors from political science, economics, sociology, biology, and many other programs to public health. Changes are not necessarily because students have discarded an old passion for a new one, but because they find public health to be an interesting application of longstanding interests.
Challenges of a blended program
The blending of liberal arts and practice-based curricula at Saint Louis University is not without its challenges. Many students enjoy the action-oriented nature of public health, so it can sometimes be difficult to create value for reflection and theory when they are in the midst of community projects. Yet, insisting on a depth of philosophical reflection, no matter how resistant students or faculty might be, in the end will produce more thoughtful and creative practitioners. It can be challenging to find a balance in course content, assessment methods, and service-learning expectations so that they meet the needs of students who want to be public health practitioners and students who see public health as a good social science foundation for other careers. In the end, both groups as well as faculty can be dissatisfied if the philosophy of the program is not properly explained. To address this challenge, we regularly gather as undergraduate faculty to review course content and assessment methods, and assure that they adequately cover public health learning outcomes. Moreover, we try to ensure faculty have the necessary resources to successfully transition from graduate-level practice-based education to undergraduate-level education more characterized by liberal arts. Providing necessary resources is done to exchange best practices and to ensure we maintain a balanced curriculum.
MOVING THE CONVERSATION FORWARD
Graduate-level programs in public health have achieved a consistency in philosophy because of the expectations of their accrediting body. This consistency is appropriate because employers and colleagues have a right to expect certain knowledge and skills from anyone with an MPH. A baccalaureate degree in public health, however, should not search for this level of consistency. The flexibility to meet the many different needs of undergraduate students should remain even if undergraduate programs go through an accreditation process.
The recently completed Undergraduate Public Health Learning Outcomes Model, developed by the Association of Schools and Programs of Public Health (ASPPH) in collaboration with the Association of American Colleges and Universities, the Association for Prevention Teaching and Research, and the Centers for Disease Control and Prevention, has both liberal arts and practice-based dimensions. 16 The inclusion of a capstone experience that can be tailored to a student's future plans is a good sign that even a largely liberal arts-based program will require students to apply knowledge gained in the classroom in a communitybased setting.
Allowing for this flexibility will lead to the benefits associated with the three types of programs described previously. One consideration might be the difference between a Bachelor of Arts (BA) in Public Health and a Bachelor of Science (BS) in Public Health. Although we at Saint Louis University value the blended nature of our program, other programs that tend to one end of the spectrum or the other might consider naming a liberal arts degree a BA and a practice-oriented degree a BS. Accrediting bodies might also consider retaining flexibility in curriculum development and learning outcomes by differentiating between the two degrees.
This discussion has obvious implications not only for the future of undergraduate programs but also for the future of graduate programs. 17 Most graduate curricula are currently designed assuming that students enter with very little formal background in public health. It will be necessary to ensure that students who have an undergraduate background in public health do not unnecessarily repeat content. Rather, strategies for eliminating redundancy will have to reflect the difference in types of undergraduate programs. Graduate programs will not be able to waive or substitute classes simply based on whether or not a student has a degree in public health, as undergraduate programs will emphasize different types of knowledge and competence. The need for articulation between the undergraduate and graduate degrees has been discussed previously, 10 and ASPPH has embarked on a project to set the future direction for public health education, which will naturally help to define the articulation. 16 In an attempt to respond to these changes, Saint Louis University has begun the articulation discussion and developed an accelerated BS/MPH program. Although our coursework is blended throughout, it generally moves from liberal arts to practice-based coursework as students progress through the curriculum. In so doing, students' senior year is primarily practice-based, and many courses are borrowed from the first year of the graduate program (e.g., biostatistics, epidemiology, and behavioral science). This reconfiguring of courses allows capable students to achieve an MPH in five years. It also allows students who earn a baccalaureate degree without continuing into the fifth year of studies to emerge with a liberal arts foundation (i.e., the first several semesters of coursework), as well as the basics of public health practice (i.e., overlapping courses taken in the fourth year of studies).
An accelerated degree is not a universal solution because many undergraduate programs are emerging at universities that do not have accredited graduate programs in public health. 8 Modeling undergraduate program development off of graduate program development and accreditation could have a stifling effect on these and other programs at a time when public health is positioned to gain a larger role in public consciousness. Discussions will continue about the growth of undergraduate programs, the difference between and the articulation of undergraduate and graduate programs, and the accreditation of undergraduate programs. Openness to different models right now will provide the necessary data to make more informed decisions in the future. There is a growing interest in public health education at the undergraduate level. In 2009, The Chronicle of Higher Education referred to public health as one of five college majors on the rise. 1 New degrees, concentrations, minors, and courses have been added in public health and its related disciplines at a number of institutions of higher learning, including those without a history of graduate training in public health. Graduate-level training in public health has a long history of accreditation by the Council on Education for Public Health (CEPH), recognized by the U.S. Department of Education as the accreditation body for schools and programs of public health. However, CEPH does not provide guidance on what should be included in undergraduate training programs in public health, with the exception of programs located within accredited schools of public health.
On Academics
As part of its Framing the Future: The Second 100 Years of Education for Public Health (hereafter, Framing the Future) initiative, the Association of Schools and Programs of Public Health (ASPPH) convened an expert panel to identify the critical component elements (CCEs) of an undergraduate major in public health. This work came on the heels of a joint ASPPH and Association of American Colleges and Universities (AAC&U) effort in 2011 that produced 34 learning outcomes in public health for all undergraduates, an initiative aimed at providing faculty, students, and administrative leaders in two-and four-year institutions a framework for helping produce educated citizens in public health. 2, 3 This article reviews the CCEs, their purpose, and limitations, and also discusses some of the challenges associated with public health education at the undergraduate level.
FORMATION OF AN EXPERT PANEL
The Undergraduate Public Health Education Expert Panel selected to guide creation of the CCEs represented a broad cross-section of public health experts from academia and the practice world (Figure) . Importantly, the academic representatives included topic area experts from both CEPH-accredited schools and programs in public health and institutions without CEPH accreditation. The expert panel also included a representative from AAC&U and one from the American Association of State Colleges and Universities. The practice community was represented by membership organizations of working public health professionals and by individuals with experience working at the state and local level. CEPH was also represented. The expert panel was chaired by one of the authors (Wykoff) and staffed by another (Weist). The overarching Framing the Future task force, a body created by ASPPH that advises on undergraduate public health issues for the association, is chaired by the third author (Petersen) .
CHARGE TO THE EXPERT PANEL
The expert panel was charged with identifying and defining CCEs for bachelor's degrees in public health that prepare students to enter the workforce and/or to pursue advanced studies in public health or other health professions. Implicit in this charge was the realization that while many individuals with undergraduate degrees in public health seek further education, others enter the job market. The leadership of the expert panel chose the term CCEs to clearly distinguish the product from competencies and courses and to focus on what the panel felt were truly the essential requirements for adequate undergraduate education and training in public health.
Early in the process, the panel recognized a number
